E TRUONG PAI HOC BACH KHOA
IT FACULTY | KHOA CONG NGHE THONG TIN

NGUYEN LY HE PIEU HANH




TRUONG PAI HOC BACH KHOA PA NANG

NoOi dung giao trinh

CHUONG 1. MO PAU
CHUONG 2. TIEN TRINH
CHUONG 3. VAO/RA

CHUONG 4. QUAN LY BO NHO
CHUONG 5. HE THONG FILE



TRUONG PAI HOC BACH KHOA PA NANG

Cac van dé

Khai niém hé¢ diéu hanh
Chwrec nang cua hé diéu hanh
Vi tri cua hé diéu hanh

Cac thanh phan ciia hé diéu hanh

A

Cau truc cua hé¢ diéu hanh



TRUONG PAI HOC BACH KHOA PA NANG

Khai niém hé diéu hanh
Hé diéu hanh (HPH) 1a phan gin bé truc tiép

vé6i phan cimg va 1a mdi trwong cho cac
chwong trinh wrng dung chay trén no.
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Chirc ning ciia hé diéu hanh
> Quan ly va phan phai tai nguyén 1 cach hop 1y

» Gialap mot may tinh mé rong va tao giao dién
tién lgi voi nguwoi st dung



TRUONG PAI HOC BACH KHOA PA NANG

Tai nguyéen

> Tai nguyén phan cirng

- Boxwly

- B0 nh¢

- Cac thiét bi nhap xuat
> Tai nguyén phan mém

Cac file, chwong trinh dung chung,...
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Cac CT ung dung
Cac CT tién ich
H¢ diéu hanh

Phan
cung

Vi tri cua hé di€éu hanh

—

Cac CT ung dung

NNLT, CTDich,...

HE PIEU HANH

Ngon ngltr may

Micro Programming

Cac thiét bj vat Iy

Cac
CT
tién
ich

Phén
cung
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Cac thanh phan ciia hé diéu hanh

> Quan ly tién trinh

» Quan ly bo nh¢

> Quan ly nhap xuat

» Quan ly tap tin

> Hé thong bao vé

» H¢ thong dich 1€énh (Shell)

» Quan ly mang
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Cac thanh phan ciia hé diéu hanh

Quan ly tién trinh

> Tao 1ap, huy bé mot tién trinh
> Tam dirng, tai kich hoat mjt tién trinh

> Cung cap cac co ché trao doi thong tin giira cac
tién trinh

> Cung cap co ché dong bd hoa cac tién trinh
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Cac thanh phan ciia hé diéu hanh
Quan ly by nho

> Cap phat va thu hoi ving nhé cho tién trinh
khi can thiét

> Ghi nhén tinh trang b nhé chinh: ving da cap
phat, vung con co thé st dung...

> Quyét dinh tién trinh nao dwoc nap vio by nhé
chinh khi ¢6 mot vung nh¢ trong.
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Cac thanh phan ciia hé diéu hanh

Quan ly nhap xuat

> Giri cac 1énh diéu khién dén cac thiét bj
> Tiép nhan cac ngit

> Xir ly 16
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Cac thanh phan ciia hé diéu hanh
Quan ly tap tin

» Tao lap, huy bé mot tap tin.
» Tao lap va huy bé mét thu muc.
> Cung cap cac thao tac xir Iy tap tin va thu muc.

» Tao lap quan hé twong &ng giira tap tin va bo
nh¢ phu chira no.
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Cac thanh phan ciia hé diéu hanh
Hé thong bao vé

> Xay dung co ché bao vé thich hop.

Trong treong h0’p nhiéu nguoi cung st dung
dong thoi cac tién trinh.
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Cac thanh phan ciia hé diéu hanh
Heé thong dich Iénh (Shell)

» Pong vai tro giao dién giira NSD va HPH

> Cac lénh dwoc chuyén dén HPH dwéi dang chi
thi diéu khién.

>Shell nhan 1énh va théng dich 1énh dé HPH c6
xur ly twong ung
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Cac thanh phan ciia hé diéu hanh

Quan ly mang

> M6t hé thong phan bo nhiéu bd xir Iy véi cac bd
nh¢ doc lap.

> Cac tién trinh trong hé thong cé thé két noi véi
nhau qua mang truyén thong.

» Viéc truy xuat dén tai nguyen mang thong qua
cac trinh diéu khién giao tiép mang.
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Cau truc cua he dieu hanh

> Hé thong nguyén khoi (Monolithic System)

> Hé thong phan 16p (Layer System)

» May ao (Virtual Machine)

» M6 hinh Client-Server (Client-Server Model)
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CHUONG 1. MO DAU

Hé thong nguyén khoi
> Cau tric HPH dwoc xem la ko ciu tric

» HPH duwogc xay dung dya trén tap hop cac thu tuc
rieng lé.

> MBJi thii tuc c6 thé goi 1an nhau khi can

> CT wng dung c6 thé truy xuat dén thi tuc cap thap,
phan cung. Do vay HDH kho kiém soat va bao v¢ h¢
thong

> Khi xay dung thii tuc phai dinh nghia ré tham so6
dau vao, tham so dau ra

>HPH thiéu tinh chii dong trong viéc quan 1y moi
truong. (tinh chat tinh, chi dwoc Kich hoat khi can)
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Hé thong nguyén khoi

% Vi du: Cau triic MSDOS

Chwong trinh wrng dung

|

Chwong trinh hé thong thwong tru

l

Drivers MSDOS

A 4 ¥

Drivers ROM-BIOS
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Hé thong nguyén khoi

> Hoat dong ciia bd xir 1y dwoce chia lam 2 ché dd

- Ché @9 Kernel: chay thwe hién cac thi tuc ciia HPH
(1o goi hé¢ thong)

- Ché @9 User: chay thue hién cac CT ciia NSD
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Hé thong nguyén khoi

»>Khi HPH khéi dong tat ca cac 101 goi hé thong déu
duwgc nap va dinh vi vao RAM.

>HDPH tao bang Dispatch gom cac Slot, mdi Slot 1a
mot con tro tro dén D/C dau cua mot CT phuc vu
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Hé thong phan 16p

> Heé thong dwoc xay dung béi nhiéu 16p.

> Moi 16p dwoc xiy dung dura trén cac 16p bén trong
> Lép trong cung (16p 0): phan cirng

» Lop ngoai cung (16p N): giao dién véi NSD

> MOi 16p 1a mot d6i twong triru twgng (dir liéu+thao
tac xur ly dir liéu).

> MGéi 16p c6 thé goi cac thii tuc ciia cac 16p bén trong
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Hé thong phan 16p

< Vi du: hé thong THE (Technische Hogeschool
Eidhoven) thiét ké nam 1968

Lop 5: Chuong trinh trng dung

Lép 4: Quan 1y bo dém cho thiét bi nhap/xuat

Lép 3: Trinh diéu khién thao tac console

L6p 2: Quan 1y b nhé
Lép 1: Biéu phoi CPU
Lép 0: Phan ctng
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Mo hinh Client-Server

> HPH bao gom nhiéu tién trinh déng vai tro Server
voi cac chire nang chuyén biét.

> Phan hat nhan HPH doéng vai tro giao tiép giira tién
trinh Client va tieén trinh Server.

> Chi c6 phan hat nhan cwe nhé phu thudc vao phan
cung.
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Mo hinh Client-Server

Tién | Tién Server | Server Server

trinh | trinh quan ly | quan ly quan ly

Client |Client |[tién dau bd nhé
trinh cudi

Hat nha
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Mo hinh Client-Server
Vi du: Cau triic Windows NT

0S/2 Win32
Subsystem Subsystem

Executive Services

Object Security Virtual | Process I/O
Manager | Monitor Memory | Manager | Manager

Hardware
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Cac van dé

Cac khai niém
Mo hinh trang thai
Thao tic trén tién trinh

Diéu phoi tién trinh

AR S

Pong b hoa tién trinh
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Cac khai niém

> Tién trinh (Process): chwong trinh dang thwe hién
> MGi tién trinh c6 mdt tip tai nguyén va moi truwong
rieng (con tro lénh, Stack, thanh ghi, khong gian dia
chi)

> Cac tién trinh hoan toan ddc 1ap véi nhau, c6 thé
lien lac thong qua cac co’ ché truyén tin gitra cac tién
trinh.
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Cac khai niém

> Tién trinh hé thong: dwoc sinh ra khi thue hién cac
167 goi hé thong

> Tién trinh ciia ngwoi sit dung: dwoc sinh ra khi
thuc thi CT cua NSD
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Cac khai niém

>C6 2 loai tién trinh:

- Tién trinh ké tiép: thoi diém bit dau ciia tién trinh
nay nam sau thoi diém ket thuc cua tieén trinh kia

- Tién trinh song song: thoi diém bat dau cia tién
trinh nay nam trwdc thoi diém ket thuc cua tién trinh
Kia
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Cac khai niém
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Cac khai niém

> HPH quan 1y tién trinh théng qua khdi quan 1y tién
trinh (Process Control Block:PCB)

> PCB: viung nhé lwu trir cac théng tin mo ta cho tién
trinh nhu:

- Pinh danh ciia tién trinh: phan biét giira cac tién
trinh.

» Trang thai tién trinh: hoat dong hién hanh cia tién
trinh.
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CHUONG 2. TIEN TRINH

Cac khai niém
- Ngir canh cua tién trinh:

- Trang thai CPU: ngi dung cac thanh ghi (IP). Luu
trir n0i dung thanh ghi khi xay ra ngat.

- B§ xir lIy: xac dinh s6 hiéu CPU ma tién trinh dang
st dung (may co cau hinh nhiéu CPU).

- B§ nhé chinh: danh sach cac ving nhé dwec cap cho
tién trinh.

- Tai nguyén st dung: danh sach cac tai nguyén hé
thong ma tién trinh dang st dung.

- Tai nguyén tao lap: danh sach cac tai nguyén duwoc
tien trinh tao lap.
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Cac khai niém

» Thong tin giao tiép:
- Tién trinh cha: tién trinh tao lap tién trinh nay
- Tién trinh con: cac tién trinh do tién trinh nay tao ra

- P wu tién: thong tin gitip by diéu phoi lra chon tién
trinh dwgc cap CPU

» Thong tin thong ké vé hoat ddng ciia tién trinh:
- Thoi gian sit dung CPU

- Thoi gian cho
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Cac khai niém

Khdi quan 1y tién trinh

A

PID

Status

— Ready List/WaitingList

CPU-State-Rec

Processor
Main store »| Unitl » Unit2 | +—
Resource »| RCB1 » RCB2[ +—
Created resource »| RCB1 » RCB2| +—
Parent » PCB
Progeny
Priority » PCB1 » PCB2 PCB3| —
CPU time
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Cac khai niém
> Tié,u trinh (Threads): mot don vi xir 1y co’ ban cua
hé thong.
> M6t tiéu trinh ciing c6 thé tao 14p cac tién trinh con
> M@t tién trinh c6 thé sé hiru nhiéu tiéu trinh
> Cac tiéu trinh trong cung mot tién trinh c6 thé:

- Chia sé mot khong gian dia chi.

- Truy xuat dén cac Stack cua nhau
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Mo hinh trang thai

% Cac trang thai ciia tién trinh

- Méi tao: tién trinh dang dwoc tao lap.

- Running: tién trinh dang dwoc xir ly.

- Ready: tién trinh dang sin sang, cho cap CPU dé xir Iy
» Blocked: tién trinh bi chiin, khong thé tiép tuc.

- Két thiic: tién trinh hoan tat xit ly.
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Mo hinh trang thai

% So' d6 chuyén trang thai ciia tién trinh

6 4
| Blocked
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Mo hinh trang thai
% So' d6 chuyén trang thai ciia tién trinh
(1) Tién trinh méi tao 1ap dwoc dwa vao hé thong.

(2) B dicéu phoi cap phat cho tién trinh mt khoang
thoi gian sir dung CPU.

(3) Tién trinh két thiic, b diéu phoi thu lai CPU.

(4) Tién trinh yéu cau tai nguyén nhung chwa dwoc
dap ing, hoac phai cho mot sy kién hay thao tac
nhap/xuat.
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Mo hinh trang thai

% So' d6 chuyén trang thai ciia tién trinh
(5) Bo diéu phoi chon mjt tién trinh khac dé xir 1y.

(6) Tai nguyén ma tién trinh yéu cau da sin sang dé
cap phat, hay suw kién, thao tac nhap/xuat tién
trinh dang dg¢i hoan tat.
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Thao tac trén tién trinh

% Tao lap tién trinh

- MGt tién trinh cé thé tao l1ap nhiéu tién trinh moi

- Tién trinh tao ra tién trinh méi goi 1a tién trinh cha
- Tién trinh méi dwoc tao ra goi la tién trinh con

- Tién trinh con dén lwgt lai tao ra mot loat cac tién
trinh con cua no,... Qua trinh nay tiép tuc sé tao
thanh cay tién trinh
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Thao tac trén tién trinh

% Tao lap tién trinh

D N N N NN

Khi tao 14p tién trinh, HDH can thwe hién:

Pinh danh cho tién trinh (PID)

Pura tién trinh vao danh sach quén 1y ciia hé thong
Xic dinh d6 wu tién ciia tién trinh

Tao khéi quén ly tién trinh (PCB)

Cap phat tai nguyén ban dau cho tién trinh
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Thao tac tréen tien trinh
< Két thic tién trinh

Khi tién trinh két thic, HPH thwc hién:

- Thu héi cac tai nguyén ciia hé thong da cap phat
cho tién trinh

- Huy tién trinh khéi tit ca ciac danh sach quéan 1y
cua hé thong

- Huy b6 PCB ciia tién trinh
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Diéu phoi tién trinh

«» Muc tiéu diéu phoi

< Tiéu chuan diéu phoi

< Piéu phoi khong ddoc quyén, diéu phéi ddc quyen
< Pong ho ngit gio

< D0 wu tién ciia tién trinh

% To chirc diéu phoi

¢ Cac chién lwgc dieu phoi
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Diéu phoi tién trinh

¢ Muc tiéu di€éu phoi
- Sw cong bang gitra cac tién trinh

- Tinh hi€u qua (tan dung 100% thoi gian sir dung
CPU)

- Cuec tiéu hoa thoi gian lwu lai trong hé thong

- Thoi gian dap tng hop 1y (cue tiéu hoa thoi gian
hoi dap cho cac twong tac cua NSD)

- Thong lwong toi da (cwc dai hoa s6 cong viée duoc
xir ly trong mot thoi gian co dinh)
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Diéu phoi tién trinh

% Tiéu chuan diéu phdi (dic diém ciia tién trinh)
- Tinh hwéng xuat/nhip cia tién trinh

- Tinh huéng xir 1y ciia tién trinh

- Tién trinh twong tac hay xir ly theo 16

- P§ wu tién cia tién trinh

- Thoi gian da sit dung CPU ciia tién trinh

- Thoi gian con lai tién trinh cin dé hoan tat
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Diéu phoi tién trinh

¢ Diéu phoi doc quyén

- Tién trinh khi nhan dwoc CPU thi c¢é ddc quyén sir
dung cho dén khi tién trinh hoan tat hay ty nguyén
giai phong CPU

- Quyét dinh diéu phoi CPU xay ra khi:

+ Tién trinh chuyén tir trang thii Running sang
Blocked

+ Tién trinh két thic

- Giai thuit don gidn, dé cai dit nhung ngiin cin céc
tién trinh con lai trong hé thong co co hoi de xiwr ly
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Diéu phoi tién trinh

% Piéu phoi khong déc quyén

- Tién trinh c6 thé bi tam dirng hoat dng bat cir lic
nao ma khong dwoc bao trude, dé tién trinh khac
xir Iy. (khi ¢6 mét tién trinh khac cé d wu tién cao
hon vé quyén danh sir dung CPU)

- Quyét dinh diéu phéi CPU xay ra khi:

+ Tién trinh chuyén tir trang thai Running sang
Blocked

+ Tién trinh chuyén tir trang thai Running sang
Ready



TRUONG PAI HOC BACH KHOA PA NANG

Diéu phoi tién trinh

% Piéu phoi khong déc quyén

+ Tién trinh chuyén tir trang thai blocked sang
Ready

+ Tién trinh két thic

- Ngin can dwoe tinh trang cac tién trinh doc chiém
CPU, nhung viéc tam dirng mét tién trinh din dén
cic miu thuin trong truy xuat. Poi héi phwong
phap dong bo hoa thich hop
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Diéu phoi tién trinh

% Pong ho ngit thoi gian

- B§ dém thoi gian qui dinh mot thong s6 thoi
gian t thich hgp wng voi mot lwgt cap CPU cho
maot tién trinh

- Sau mot khoang thoi gian t sé xay ra mot ngat
bao hiéu hét thoi gian sw dung CPU ciia tién
trinh hién hanh. HPH sé thu héi CPU va bj diéu
phdi sé quyét dinh tién trinh nao sé dwoc cap
phat.
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Diéu phoi tién trinh

PO wu tién ciia tién trinh

- I?(f) wu tién cia tién trinl}: gia tri giup phan dinh
tam quan trong cua cac tién trinh

- DO wu tién tinh:
+ Pwoc gan san cho tién trinh khi méi dwoc ta ra
+ Khong thay doi

- D) wu tién dong: thay doi theo thoi gian va méi
treong xu ly cua tién trinh
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Piéu phdi tién trinh
< Té chirc diéu phoi

- Danbh sich sin sang (Ready List)

- Danh sach cho dgi (Waiting List)

- Cac danh sach cho dgi riéng cho tirng tai nguyén
(thiét bi ngoai vi)
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Diéu phoi tién trinh

¢ To chirc dieu phoi

Ready List ’@

@‘_ waitingList [ Yéu cau

Hét quyén sir dung [f

v

A\ AA 4

A

Poi mjt ngit

So' d0 chuyén doi giira cac danh sach diéu phoi
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Diéu phoi tién trinh

% Chién lwgc diéu phoi

- Thuat toan FIFO

- Thuat toan Round Robin (xoay vong)
- Thuat toan SJF (Shortest-Job-First)

- Thuat toan sir dung do wu tién
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Diéu phoi tién trinh

% Chién lwgc diéu phoi

Ready List

C|[B||A| =—=b| CPU {—p

bicu phoi FIFO
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Diéu phoi tién trinh

% Chién lwgc diéu phoi

Ready List

|C

B

Piéu phdi Round Robin
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Piéu phdi tién trinh
< Té chirc diéu phoi

- Danbh sich sin sang (Ready List)

- Danh sach cho (Waiting List)

- Cac danh sach cho riéng cho tirng tai nguyén (thiét
bi ngoai vi)
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Pong b hoa tién trinh

¢ Nhu cau dong b6 hoa
- Yéu cau truy xuat doc quyén

- Yéu cau phoi hop
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Pong bo hoa tién trinh

«» Mién giing (Critical Section)
- Van dé tranh doat diéu khién
if (taikhoan-tienrut)>=(
taikhoan=taikhoan-tienrut;
else
error (<<khong the rut tien!>>);
- Khai niém mién giing:

Doan chwong trinh ¢60 kha nang xiay ra cac mau
thuan truy xuat trén tai nguyén chung
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Pong bo hoa tién trinh

% Mién giing (Critical Section)

- Diéu kién giai quyét tot bai toan mién giing:

- Khéng c6 2 tién trinh cung ¢ trong mién giing
Khong phu thudc vao toc do ciia tién trinh

- Mot tién trinh tam dirng bén ngoai mién ging
khong dwoc ngan can cac tieén trinh khac vao mién
gang

 Khong co0 tién trinh nao phai cho vo han dé dwoc
vao mién gang.
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Pong bo hoa tién trinh

¢ Giai phap
> Sir dung bién khoa
- Dung bién lock chung cho cac tién trinh

- Néu lock==1 thi kho4, khong cho tién trinh vao mién
gang. Cho cho dén khi lock==0

- Néu lock==0 thi cho tién trinh vao mién ging, dit
lock==1 dé khoa khong cho cac tién trinh khac vao
mién gang
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Pong b hoa tién trinh

¢ Giai phap

> Sir dung bién khoa

- Giai thuat sir dung bién khoa dé dong bo
while (1) {

while (lock==1),// wait

lock=1,

critical_section();

lock=0;

Noncritical_section();
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Pong bo hoa tién trinh

- Giai thuat sir dung bién khoa dé dong bd
while (1) {

while (lock==1),// wait

lock=1,

critical_section();

lock=0;

non_critical_section();

/
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Pong b hoa tién trinh

- Vi du: Ap dung giai thuit sir dung bién khoa dé dong b
while (1) {

=t*2;

while (lock==1),// wait

lock=1,

for (s=0,i=0;i<=t;i++) s+=i;
printf(“s=%i”,s);
lock=0;

break;

/
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Pong bo hoa tién trinh

¢ Giai phap
»Kiém tra luan phién

- Cac tién trinh muon di vao mién gang thi dwgc gan
nhan 0|1

- Sir dung bién turn dé chi thit tw luin phién.

- Néu turn==0: tién trinh ¢6 nhan 0 dwgc vao mién
gang
- Néu turn==1: tién trinh ¢6 nhan 1 dw¢c vao mién
gang



TRUONG PAI HOC BACH KHOA PA NANG

Pong b hoa tién trinh

¢ Giai phap
>Kiém tra luan phién
- Giai thuét ciia tién trinh c6 nhén 0

while (1) {

while (turn != 0),;// wait

critical section();

turn=1,

non_critical_section();



TRUONG PAI HOC BACH KHOA PA NANG

Pong b hoa tién trinh

¢ Giai phap
>Kiém tra luan phién
- Giai thut cia tién trinh c6 nhén 1

while (1) {

while (turn != 1),;// wait

critical section();

turn=0;

non_critical_section();



TRUONG PAI HOC BACH KHOA PA NANG

Dong bo hoa tién trinh
< Giai phap

» Giai phap Peterson

#define N 2 // Chi 2 tién trinh
int turn=0, interested[N]={0,0};
void enter_region(int process) // Vao DG

{ int other=I-process;//other la tién trinh déi ciia process

interested[prcess|=1;

turn=process,

while ((turn==process)& &interested[other|==1);//cho




TRUONG PAI HOC BACH KHOA PA NANG

Dong bo hoa tién trinh
< Giai phap

» Giai phap Peterson

void leave region(int process) // Ra khoi DG
{

interested[prcess|=0;




TRUONG PAI HOC BACH KHOA PA NANG

Pong bo hoa tién trinh

¢ Giai phap
» Giai phap Sleep and Wakeup
- Str dung 2 thu tuc: sleep va wakeup

- Khi tién trinh chwa du diéu kién dé vao mién ging, né
ooi sleep deé ty khoa dén khi mot tién trinh kKhac goi
wakeup dé danh thire no.

- Tién trinh Kkhi ra khoi mién giing sé goi wakeup dé
danh thirc tién trinh khac.

- int busy;// 1: néu mién ging dang ban, 0:khdng ban

- int blocked;//dém so6 lwgng tién trinh dang bi khoa



TRUONG PAI HOC BACH KHOA PA NANG

Pong b hoa tién trinh

*» Giai phap
» Giai phap Sleep and Wakeup

Giai thuat:
while (1) { busy=0;
if (busy) { if (blocked) {
blocked=blocked+1; wakeup(process);
sleep(); blocked=blocked-1;
/ J
else busy=1; noncritical _section();
critical section(); /




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan
¢ Thuat toan:

Str dung cac cau truc dir li€u sau:
int allocation[numprocs,numresources];

//allocation[p,r] s lwgng tai nguyén r thwe sw cap phat
chop

int max[numprocs,numresources|;

// max[p,r] nhu cau ti da ciia tién trinh p vé tai nguyén r
int need[numprocs,numresources|;
//meed[p,r]=max|[p,r]-allocation|[p,r]

int available[numresources]

//available[r] s6 lwgng tai nguyén r con tw do



TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan
¢ Thuat toan:

int word[numresouces]=available;
int finish[numproces]=false;
1. Timisao cho
a. finish[i]==false;
b. need[i,j]<=word|[j]; vé6i moi tai nguyén j
néu khong cé i nhw thé, dén buéc 3
2. Word[j]=word]|j]+allocation]|i,j];
finish[i]=true;
dén bwérc 1;

3. Néu finish[i]==true véi moi i thi hé thong & trang thaii an
toan. Ngwoc 1ai hé thong bi tac nghén



TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan
<% vi du: gia sir tinh trang hién hanh ciia hé thong
dwoc mé ta & bang dudi. Néu tién trinh P2 yéu cau
cap 4 R1, 1 R3. Hiy cho biét yéu cau nay cé thé
dap ing ma khong xay ra tinh trang tit nghén

Max Allocation Available

R1 |R2 |R3 |[R1 |R2 |R3 |R1 |R2 |R3

Pl | 3 |2 | 2 1 0| 0 |4 1 |2
P2 | 6 1 3 ] 2 1 1
P3 | 3 1 4 | 2 1 1
P4 | 4 |2 |2 0] 0] 2




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan
“* vidu:

Available[1]=4, Available[3]=2 du dé thoia min
yéu cau cua P2, ta co

Need Allocation Available

R1 |R2 |R3 |[R1 |R2 |R3 |R1 |R2 |R3

Pl | 2 | 2 | 2 1 0O | 0| O |1 1
P2 | 0 | O 1 6 1 2
P3 1 0| 3 | 2 1 1
P4 | 4 |2 ] 0|01 0] 2




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan

“* vidu:
Need Allocation Available
R1 |R2 |R3 |[RI |R2 |R3 |R1 |R2 |R3
Pl | 2 | 2 | 2 1 O[O0 ]| 6 2 |3
P2 {0 |0 |00 0O
P3 1 0| 3 | 2 1 1
P4 | 4 |2 ] 0|01 0] 2




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan

“* vidu:
Need Allocation Available
R1 |R2 |R3 |[RI |R2 |R3 |R1 |R2 |R3
PL{ O] O |O]O]|O0||O0] 72 |3
P2 {0 |0 |00 0O
P3 1 0| 3 | 2 1 1
P4 | 4 |2 ] 0|01 0] 2




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan

** Vidu:
Need Allocation Available
R1 |R2 |R3 |[RI |R2 |R3 |R1 |R2 |R3
PL.{ O | OO ]|]O0O||O0]|O0]9 |3 4
P2 {0 |0 |00 0O
P30 | 0|0 ] 0] 0O
P4 | 4 |2 ] 0|01 0] 2




TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan

** Vidu:
Need Allocation Available
R1 |R2 |R3 |[RI |R2 |R3 |R1 |R2 |R3
PL. { O | OO0 O0||O0]9 |3 6
P2 {0 | 0|0 ] 0] 0O
P30 | O | O] 0] 0O
P4 0|00 0] 0[O

Trang thai két qua 13 an toan, cé thé cap phat.



TRUONG PAI HOC BACH KHOA PA NANG

Xac dinh trang thai an toan
> Bai tap:

Max Allocation Available

R1 | R2| R3 | RI | R2 | R3 | Rl | R2|R3

Pl| 3 | 2 | 2 1 0O | 0| 4 1 2
P2| 6 1 3 | 2 1 1
P3| 3 1 4 | 2 1 1
P4| 4 | 2 | 2 O 0] 2

Tién trinh P2 yéu ciau 4 R1, 1 R3. Hiy cho biét yéu
cau nay co thé dap wng ma dam bdo khong xay ra
tinh trang tat nghén hay khong?



TRUONG PAI HOC BACH KHOA PA NANG

Cac van dé
Khai niém

Khong gian dia chi va khong gian vatly
Cap phat lién tuc

Cap phat khéng lién tuc

AR S

B0 nho do



TRUONG PAI HOC BACH KHOA PA NANG

Khai niem

> B§ nhé 1a thiét bi lwu trit duy nhat théng qua d6
CPU co the trao doi thong tin véi moi truwong ngoai.

> B nhé chinh dworc to chirc nhw m§t mang mét chiéu
cac tir nho (word), moi tir nhé ¢6 mot dia chi.

> Viéc trao doi véi méi trwong ngoai thong qua thao
tac doc, ghi dir licu vao mot dia chi cu thé trong by nh¢



TRUONG PAI HOC BACH KHOA PA NANG

Khai niem

>Heé diéu hanh thuc hién:
- Sy twong wrng giira dia chi logic va dia chi vatly
- Quan ly bo nha¢ vat ly
- Chia sé thong tin

- Bao vé



TRUONG PAI HOC BACH KHOA PA NANG

Khong gian dia chi va khong gian vat ly

- Dia chi logic (dia chi 40): cac dia chi do bo xwr ly
tao ra.

- PDia chi vat ly: dia chi thuc té ma trinh quén 1y bd
nh& nhin thay va thao tac.

- Khong gian dia chi: tip hop tat ca cac dia chi a0
phat sinh béi mot chwong trinh.



TRUONG PAI HOC BACH KHOA PA NANG

Khong gian dia chi va khong gian vat ly

- Khong gian vat ly: tip hop tat ci cac dia chi vatly
twong wng voi cac dia chi ao.

- MMU (Memory Management Unit): mét co' ché
phan cing chuyén doi dia chi ao thanh dia chi vat
ly.

- Chuong trinh cua NSD chi thao tac trén dia chi ao.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

< Cac hé don chuong
< Cac hé thong da chwong véi phan ving c¢6 dinh
<+ Cac hé thong da chwong véi phan viung dong

< Cac hé thong da chwong véi k¥ thuat “Swapping”



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

\/

*» Cac hé don chuwong

OxFFF...
Tién trinh
nguoi dung
H¢ diéu hanh
0

T6 chirc b§ nhé trong hé thong don chwong



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

% Céac hé thong don chuong

Sir dung thanh ghi gi¢i han: dia chi cao nhat cia
vung nh¢ dwoc cap cho HDH

Tat ca cac dia chi dwoc tién trinh NSD truy xuat
dén sé duwgc so sanh vai ngi dung thanh ghi gioi
han.

+ Néu 16n hon: hop 1y.

+ Ngwoc lai : mot ngit sé dwoce phat sinh bao sw
truy xuat bat hop ly.

Tai mdt thoi diém chi c6 mdt chwong trinh dwoc
xir Iv.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

<+ Céac hé thong don chuong

Vi du: Trong HDH MSDOS, mot lac chi thuwe thi
dugc mot Iénh. Khi NSD go6 1énh lap tirc 1€énh do dwoc
thwe hién va sau khi hoan tit, con tré xuat hién sau
dau nhic doi 1énh cho NSD g6 1énh tiép theo.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

< Cac hé thong da chwong véi phan ving c¢6 dinh

B0 nh¢ dugc chia thanh cac phan vung (kich
thwoc khac hay bang nhau)

Cac tién trinh c¢6 nhu cau bd nhé sé dwore luu triv
vao hang doi.

Sir dung nhiéu hang doi

Str dung mot hang doi



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

\/

< Cac hé thong da chwong véi phan ving c¢6 dinh

Partition 4

S00K...
Partition 3

200K...
Partition 1

100K...
H¢ diéu hanh

0

Phan vung cé dinh nhiéu hang doi



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

\/

< Cac hé thong da chwong véi phan ving c¢6 dinh

Partition 4

S00K...
Partition 3

200K...
Partition 1

100K...
H¢ diéu hanh

0

Phan ving c6 dinh mt hang doi



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
Cac hé thong da chwong véi phan vung cé dinh
Phén ving c6 dinh nhiéu hang doi

Mboi phin ving c¢6 mot hang doi

Mbi tién trinh méi dwoc tao 1ap sé dwoce dwa vao
hang dgi cua phan vung co Kkich thwdéc nho nhat du
de thoa man nhu cau chira no.

Cac hang doi ciia mdt s6 phan vung trong, day.
Cac tien trinh phai cho duwgce cap phat bo nho.



TRUONG PAI HOC BACH KHOA PA NANG

CHUONG 4. QUAN LY BO NHO

Cap phat lién tuc
Cac hé thong da chwong véi phan vung cé dinh
Phan viung c6 dinh mot hang doi

Tét ca cac tién trinh dwoc dit trong mot hang doi.

Khi c6 mot phan ving tw do, tién trinh dau tién
trong hang dgi co kich thude phu hop sé duge dat
vao phan vung nay cho xir ly.

Kich thwéc ciia tién trinh khong ding bang kich
thuwoc cia phan vung tr do = phan manh noi vi

Mirc d6 da chwong bi gi6i han béi s6 lwong phén
vung



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
* Cac hé thong da chwong véi phin ving co dinh
> Phén ving c6 dinh mot hang doi

- Giai quyét 2 van dé ciia da chwong: sw tai dinh vi,
s bdo vé

Vi du: gia sir chwong trinh truy xuat dén dia chi 100
(dia chi twong d6i), ct dwoec nap vao phan vung 1
dia chi bat dau 100Kk, thi dia chi truy xuat 13
(100k+100)

- Tai dinh vi vao thoi diém nap chwong trinh



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
* Cac hé thong da chwong véi phin ving co dinh
> Phén ving c6 dinh mot hang doi
- Sir dung cac thanh ghi diic biét: phan cing
Thanh ghi nén (Base Register)
* Thanh ghi gioi han (Limit Register)

- Khi mot tién trinh dworc tao 1ap, nap vao thanh ghi
nén dia chi bat dau cua phan vung dwgc nap, nap
vao thanh ghi gi¢i han kich thwdc cua tién trinh.



TRUONG PAI HOC BACH KHOA PA NANG

CHUONG 4. QUAN LY BO NHO

Cap phat lién tuc

< Cac hé thong da chwong véi phan ving c¢6 dinh

> Phén ving c6 dinh mot hang doi

Pia chi 40 dwoc ddi chiéu véi thanh ghi giéi han dé
bdo dam tién trinh khong truy xuat ngoai pham vi
phan vung cap cho no.

Dia chi vat ly=dia chi do+dia chi trong thanh ghi
nén.

Sir dung thanh ghi nén 1a c6 thé di chuyén cac
chwong trinh trong by nh¢ sau khi chung bat dau
xtr ly. Chi can nap lai thanh ghi nén.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

< Cac hé thong da chwong véi phan ving c¢6 dinh

> Phén ving c6 dinh mot hang doi

Limit Base
Register Register
Dig:hi yes J Dia chi
vat ly
CPU = ®_y. Bé nhé
J no

Dia chi co loi



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
< Céac hé thong da chwong véi phan viung dong
- Xay ra hién twgng phan manh ngoai vi

- K¥ thuat “don b nh6”: két hop cac manh bd nhé
nho roi rac thanh mot vang nhad lon lién tuc

— Céc tién trinh cé thé bi di chuyén.

— Kich thwéc tién trinh tiing truéng trong qua trinh
xtr ly ma khong con vung nh¢ trong gan ke (doi
cho tién trinh, cap phat dw).



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

\/

< Céac hé thong da chwong véi phan viung dong

C C C
B B
D
A A A A A
HDH HDH HDH HDH HDH

Cap phat cac phan viing dong



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
< Céac hé thong da chwong véi phan viung dong
- Giai phap cap phat dong

> Quan 1y bang mét bang cac bit

> Quaén ly bang danh sach



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc
< Céac hé thong da chwong véi phan viung dong

> Quan 1y bang mot bang cac bit

o = =

S =

ek
)
—— S
.




TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

\/

< Céac hé thong da chwong véi phan viung dong

> Quan ly bang danh sach




TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

< Cac hé thong da chwong véi k¥ thuat “Swapping”

A
< , v
Vung nho Swap out
danh cho * P1
NSD Swap in
‘ P2
HDH v




TRUONG PAI HOC BACH KHOA PA NANG

Cap phat lién tuc

Cic hé thong da chwong véi k§ thuit “Swapping”

Chuyén mét tién trinh dang ¢ trang thai cho' nim
sang b0 nh¢ phu. (swap out)

Khi dén luot no sé dwoe mang tré lai bd nhé chinh
deé tiép tuc xw ly. (swap in)

Xay ra hién twong phan mang ngoai vi.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc
< Phan trang
<> Phan doan

<+ Phéan doan két hop phan trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phan trang

Y twéng

Co ché MMU
Chuyén doi dia chi

Cai dat bang trang

vV V VYV VY V

T6 chirc bang trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phéan trang

> Y tudng

B6 nhé vat ly: chia thanh cac khoi (khung trang)
co kich thwdc bang nhau.

Khéng gian dia chi: chia thanh cac khdi (trang) c6
kich thwoc trung bang khung trang.

Khi can nap mot tién trinh deé xiwr ly, cac trang cua
tién trinh sé dwoc nap vao cac khung trang con
trong.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phan trang

> Y tuong
- Tién trinh c6 kich thwéc N trang, sé yéu cau N
ng tran .
khung trang tw do Page 1
Page 0
Page 1 Page 0
Page 2 Page 3
Page 3
n . . , Page 2
Khong gian dia chi

Khong gian vat ly



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

Phan trang
Co ché MMU(Memory Management Unit)

Co ché phan cirng hd tro chuyén d6i dia chi trong
co’ ché phan trang (bang trang).

M&i phén tir trong bang trang: dia chi bat dau luu
trir trang twong wng trong bo nho vat ly;so hi¢u
khung trang twong wng.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

*+ Phan trang

> Chuyén d6i dia chi

- PDia chi phat sinh béi CPU gom 2 phén: p,d
+ p: s0 hiéu trang

+ d: dia chi twong doi

- Dia chi vat Iy=dia chi bat dau ciia trang + d.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phan trang

> Chuyén d6i dia chi

Dia chi
Dia chi vat ly
logic |
CPU 1P| d t [ BOMho
3 vatly
Bang trang

e

> f

Co ché phan cirng hd tro phén trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

Phan trang
Cai dat bang trang

St dung tap cac thanh ghi: biang trang co kich
thwoc nho.

Luu trir trong by nho, s dung thanh ghi
nén(PTBR) dé luu dia chi bat dau bang trang.
(Page Table Basic Register)

Sir dung by nhé ket hgp (TLB), mbi thanh ghi
trong by nho gom: (Translation Lookaside Buffers)

«  tir khoa: so hiéu trang

*  gia tri: s6 hiéu khung trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phan trang

» Cai dat bang trang

Dia chi
Dia chi vat ly
logic |
CPU 1P| d t [ BOMho
; vatly
Bang trang

’
PTBR —»@// 7

Co ché phan trang sir dung PTBR



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

< Phan trang

» Cai dat bang trang Pia chi
Dia chi vat ly
logic
- B0 nhé
CPU "P | d f|d > V.ﬁt Iy
Bang trang ft .
-
= f \
TLB

Co ché phan trang sir dung TLB



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

Phan trang
T6 chirc bang trang

Méi HPH c6 mot cach to chirc bang trang. Pa so6
cac HDH cap cho moi tién trinh mot bangtrang

Néu khéng gian dia chi c6 dung lwong qua lén.
Bang trang doi hoi mot vung nhé qua léon. Co 2
giai phap:

*  Phan trang da cap.



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

*+ Phan trang
> To chirc bang trang
- Phén trang da cap

Phin chia bang trang thanh cic phan nhé, ban
than bang trang ciing sé duwgc phan trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc
< Phan trang Page 1
) , 9 1 //
» To chirc bang trang |~
/ Page 500
500 [ / Page 501
Page 900
00 |- —
Bang trang cap 1 Bing trang cap 2 B0 nho vat ly

Bing trang nhi cip



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phan doan

Y twéng

Co ché MMU
Chuyén doi dia chi

Cai dat bang phan doan

vV V VYV VY V

Chia sé phan doan



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

*» Phan doan
> Y tudng

- Khong gian dia chi: tap cac phan doan(segments)
co kich thwoc khac nhau, co lién h¢ logic voi nhau

- Moi phan doan: <so0 hiéu, do dai>

- MBQi dia chi logic: <so hiéu phan doan, offset>



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phan doan
, M6 hinh phan
» Y tuwéng doan b nhé

Khong gian dia chi

Khong gian vat ly



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

*» Phan doan
> Co ch¢ MMU
- Swr dung bang phan doan:

Thanh ghi nén: dia chi vat Iy noi bat dau ciia phéan
doan

Thanh ghi giéi han: chiéu dai ciia phan doan



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phin doan

> Chuyén d6i dia chi

- Mbi dia chi logic: <s,d>
* s: 50 hiéu phan doan

o d: dia chi twong d6i offset, co gia tri tir 0 dén do
dai phan doan.

- PDia chi vat Iy=d+ gia tri chira trong thanh ghi nén



TRUONG PAI HOC BACH KHOA PA NANG

“* Phan doan

> Chuyén doi dia chi 1

Cap phat khong lién tuc

CPU

v
17,/]
=h

-

,ls

limit | base

Y

AN

Bang phan
doan

<

sai

dl’lng  +

Loi dia chi

Co ché phan cirng hd tro ki thuat phan doan

nho
vat ly




TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

4

)

* Phan doan

L)

» Cai dat bang phan doan

- St dung tap cac thanh ghi: bang phan doan c6 kich
thwoc nho.

- Luwu trir trong by nhé: bang phan doan co kich thudc
lon

Thanh ghi nén bang phan doan (STBR) dé lwu dia chi
bat dau bang phan doan (Segment Table Basic
Register)

. Thanh ghi dac ta kich thwdéc bang phan doan (STLR)



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phan doan

» Cai dat bang phan doan 6700
Segment 1
limit | base 6300
Bang ky 4700 Segment 2
ang Ky Segment 1
hiéu 1000 | 1400 4300
: Stack
Segment 2 400 | 6300 Segment 3
CT chinh
CT con 400 | 4300 | 3200
2400
1100 | 3200 Segment 0
1400
Khong gian dia chi

Hé thong phin doan Khong gian vatly



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phan doan

» Cai dat bang phan doan

STBR
Is
dung limit | base [
STLR
1 Bang phan
CPU s | d doan
v Bﬁ

sai

N <\ dung =@—> nh¢
\[/ vatly

Loi dia chi
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Cap phat khong lién tuc

Phan doan
Chia sé phan doan

Kha nang chia xé & murc phan doan: chia xé cac
chwong trinh con.

Moi tién trinh ¢6 mot bang phan doan riéng.

Mét phan doan dwoc chia xé khi cac phan tir trong
bang phan doan cua hai tién trinh khac nhau cung
truy xuat dén mot dia chi vat ly giong nhau



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<* Phan doan

> Chia sé phian doan  Bang phan doan pl

43062
limit base
Khong gian dia chi p1 .
0 | 2528643062 editor
68348
editor 1 |4425 |68348 Data 1
72773
Segment 0 Bing phan doan p2
datal di limit | base | 90003
editor
Segment 0| 25286 43062 Data 2
Segment ( 50003 98853
datal 18850
Segment

Khong gian dia chi p2



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<+ Phan doan két hop phan trang
> Y tudng

> Co ch¢ MMU

> Chuyén d0i dia chi



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<+ Phéan doan két hop phan trang

> Y tudng

- Khong gian dia chi: tap hop cac phan doan.
- MB&di phan doan: chia thanh nhiéu

- Tién trinh dwoc dwa vao hé thong, HPH sé cap
phat cho tién trinh cac trang can thiéet dé chwra du
cac phan doan cua tién trinh



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<+ Phan doan két hop phan trang

> Y tudng

»
>

»
>

»
>

Khong gian dia chi
Khong gian vat ly

M4 hinh phéan doan két hop phén trang



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<+ Phan doan két hop phan trang
> Chuyén d6i dia chi
- Mbi dia chi: <s, p, d>

* S: 56 hiéu phan doan

*  P: s0 hiéu trang

»  D: dia chi twong d0i



TRUONG PAI HOC BACH KHOA PA NANG

Cap phat khong lién tuc

<+ Phan doan két hop phan trang
> Co ch¢ MMU

Bang phan doan  Bjpg trang ciia

S Is mot phan doan

—>| limit | base |

CPU

v
»
=
=
p—_
——— 1

A 4

Co ché phan cirng phan doan

két hop phén trang Bo nho vatly




TRUONG PAI HOC BACH KHOA PA NANG

B0 nh

Néu diit toan thé khong gian dia chi vao bd nhé vt
ly thi kich thuwdéce cua chwong trinh bi gioi han bagi
kich thwdc bo nhg.

Nap tirng phan ciia chwong trinh.

Tai mdt thoi diém, chi nap vao b0 nho vat ly cac
chi thi va dir li€u cua ct can thiét cho viéc thi hanh
1énh & thoi diém dé.
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B0 nh

B6 nhé d0: ki thuét cho phép xir Iy mét tién trinh
k0 duwgc nap toan by vao by nhé vat ly.

B0 nhd 40: mo6 hinh hoa bo nhé nhw mot bang luu
trir rat Ion va dong nhat.

NSD lam viéc véi dia chi do. Viéc chuyén déi sang
dia chi vat ly do HDH dam nhiém bang co ché
phan cirng



TRUONG PAI HOC BACH KHOA PA NANG

Mo hinh Client-Server

> Hé thong nguyén khoi (Monolithic System)

> Hé thong phan 16p (Layer System)

» May ao (Virtual Machine)

» M6 hinh Client-Server (Client-Server Model)
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